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AMENDMENTS TO THE DRAWINGS 

The attached replacement drawing sheets include changes to Figures 1 A-IB as 
set forth in the Reniarks portion of this paper. 

Attachments: Replacement sheets containing amended Figures 1 A-IB. 
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REMARKS 

Claims 1, 14 and 26 have been amended. Claims 1-3, 6-11, 14-16, 20, 22-24, 26-33 
and 52-54 are pending. Applicant reserves the right to pursue the original and other 
claims in this and in other applications. 

The drawings stand objected to. Figures lA and IB have been amended to 
include the legend 'TRIOR ART/' Applicant respectfully submits that the objection be 
withdrawn. 

Claims 1-3, 6, 7, 10, 11, 14-16, 20, 24, 26-29, 32, 33 and 52-54 stand rejected under 
35 U.S.C. § 103(a) as being unpatentable over alleged Applicant's Admitted Prior Art 
("AAPA") in view of JP 63-9968 (''Yoshinori''). Applicant respectfully traverses the 
rejection. 

Claim 1 recites an image sensor comprising "a substrate formed over a base 
layer; a plurality of pixel cells formed within said substrate, each pixel cell comprising a 
photo-conversion device having a charge collection region of a second conductivity type 
for accumulating photo-generated charge formed in said substrate below a first layer of a 
first conductivity type; and a plurality of trenches, each trench being provided along a 
perimeter of a respective pixel cell, each trench extending at least to a surface of the base 
layer and below a lower level of said photo-conversion device, each trench having 
sidewalls, and being at least partially filled with a material that inhibits electrons from 
passing through said trench, wherein each of said plurality of trenches prevents diffusion 
of photo-generated charge generated by said photo-conversion device in one pixel cell to 
an adjacent pixel cell." Yoshinori does not teach or suggest all of the limitations of claim 1. 
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The claimed invention relates to a deep trench isolation structure and method 
for reducing crosstalk among semiconductor circuits and particularly, among adjacent 
photodiodes formed in pixel circuits. In one embodiment, a trench is etched into a 
substrate adjacent to a photodiode region, wherein the trench extends to an epitaxial layer 
below the substrate. (Present Application, f [0011]). The deep trench inhibits electrons 
from diffusing under the isolation trench to an adjacent pixel. (Present Application, 
1[0031]). Yoshinori and the AAPA fail to teach or suggest the claimed invention. 

Applicant submits that if the document is in a language other than English and 
the examiner seeks to rely on that document, a translation must be obtained so that the 
record is clear as to the precise facts the examiner is relying upon in support of the 
rejection. See MPEP § 706.02. The record must also be clear as to whether the examiner is 
relying upon the abstract or the full text document to support a rejection. See MPEP § 
706.02. The Office Action does not include a full English translation of Yoshinori, but only 
an English translation of the abstract . The Office Action cites to Figures 1-7 and 
particularly to Figure 6 of Yoshinori to contend that Yoshinori discloses all of the 
limitations of claim 1. (Office Action, p. 3). But the Office has failed to satisfy its burden, 
under a §103(a) rejection, as it has failed to specifically provide and identify elements of 
Yoshinori that disclose or teach the claimed invention. Specifically, Figures 6 and 7 relied 
upon by the Office Action are not described in the English language Abstract provided by 
the Examiner. Accordingly, the rejection of claim 1 and its dependent claims 2-3, 6, 7, 10, 
11 and 52-54 should be withdrawn for at least this reason. Claims 14-16, 20, 24, 26-29, 32 
and 33 contain similar limitations as claim 1 and therefore, the rejection of these claims 
should also be withdrawn. 
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In any event, an English translation of Yoshinori (obtained by the Applicant and 
a copy of the relevant page discussing Figure 6 which is enclosed herewith) reveals that 
Yoshinori does not disclose, teach or suggest all of the limitations of claim 1. Figure 6 of 
Yoshinori shows that the pinphotodiode consists of diffusion layer 4, epitaxial layer 2 and 
substrate 1. (second full paragraph of Yoshinori translation). The Yoshinori trench stops 
at the substrate 1. Thus, the trench 3 in Yoshinori Figure 6 is not below a lower level of the 
Yoshinori pinphotodiode. Particularly, Yoshinori does not disclose or teach ''each trench 
extending at least to a surface of the base layer and below a lower level of said photo- 
conversion device." Therefore, Applicant respectfully requests that the rejection of 
independent claim 1 and its dependent claims 2-3, 6, 7, 10, 11 and 52-54 be withdrawn and 
the claims allowed. 

Claim 14 recites a structure for isolating an active area on a semiconductor 
device comprising, in part, "a trench formed in a substrate along at least a portion of a 
periphery of said active area in said semiconductor device, wherein said trench extends at 
least to a surface of a base layer below said substrate which is below a lower level of said 
photo-conversion device, and wherein said trench has sidewalls." For the above- 
mentioned reasons, claim 14 and its dependent claims 15-16, 20 and 24 are likewise 
allowable. 

Claim 26 recites a processor system comprising, in part, "a trench formed in a 
substrate along at least a portion of a periphery of said active area in said semiconductor 
device, the active area having a photo-conversion device comprising a charge collection 
region of n-type conductivity for accumulating charge and located below a p-type region 
of said active area, wherein said trench extends at least to a surface of a base layer below 
said substrate and to a level below a lower level of said photo-conversion device, and 
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wherein said trench has sidewalls and inhibits diffusion of charge outside said active 
area/' For the above-mentioned reasons, claim 26 and its dependent claims 27-29, 32 and 
33 are likewise allowable. 

Claims 8, 9, 22, 23, 30 and 31 stand rejected under 35 U.S.C. § 103(a) as being 
unpatentable over alleged AAPA in view of Yoshinori and US 2004/0227061 ("Clevenger''). 
Applicant respectfully traverses the rejection. 

Claims 8 and 9 depend from claim 1 and as such, recite an image sensor, 
comprising, in part, "a photo-conversion device having a charge collection region of a 
second conductivity type for accumulating photo-generated charge formed in said 
substrate below a first layer of a first conductivity type; and a plurality of trenches, each 
trench being provided along a perimeter of a respective pixel cell, each trench extending at 
least to a surface of the base layer and below a lower level of said photo-conversion device, 
each trench having sidewalls, and being at least partially filled with a material that inhibits 
electrons from passing through said trench, wherein each of said plurality of trenches 
prevents diffusion of photo-generated charge generated by said photo-conversion device 
in one pixel cell to an adjacent pixel cell." 

Claims 22 and 23 depend from claim 14 and as such, recite a structure for isolating 
an active area on a semiconductor device comprising, in part, "a trench formed in a 
substrate along at least a portion of a periphery of said active area in said semiconductor 
device, wherein said trench extends at least to a surface of a base layer below said substrate 
which is below a lower level of said photo-conversion device, and wherein said trench has 
sidewalls/' 
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Claims 30 and 31 depend from claim 26 and as such, recite a processor system 
comprising, in part, "a trench formed in a substrate along at least a portion of a periphery 
of said active area in said semiconductor device, the active area having a photo-conversion 
device comprising a charge collection region of n-type conductivity for accumulating 
charge and located below a p-type region of said active area, wherein said trench extends 
at least to a surface of a base layer below said substrate and to a level below a lower level 
of said photo-conversion device, and wherein said trench has sidewalls and inhibits 
diffusion of charge outside said active area/' 

As mentioned earlier, Yoshinori fails to teach or disclose all of the limitations of 
claims 1, 14 and 26. Clevenger fails to cure the deficiencies of Yoshinori. The Office Action 
relies on Clevenger to only teach a trench depth greater than about 2000 Angstroms and a 
CMOS image sensor. (Office Action, pp. 8-9). Therefore, Applicant respectfully requests 
that the rejection of claims 8, 9, 22, 23, 30 and 31 be withdrawn and the claims allowed. 

In view of the above. Applicant believes the pending application is in condition 
for allowance. 



Dated: October 31, 2007 



Respectfully submitted. 




Gianni Minutoli 



Registration No.: 41,198 
Ranga Sourirajan 



Registration No.: 60,109 
DICKSTEIN SHAPIRO LLP 
1825 Eye Street, NW 
Washington, DC 20006-5403 
(202) 420-2200 
Attorneys for Applicant 
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d to market . applied field of solid state camera element 
is spreading to industrial robot , crime prevention camer 
a , astronomical observationand still camera or other pol 
yhedron not just home video camera , as visual sensor . 
There is a increasing sensitivity in one of requirement f 
or this solid state camera element . In order to answer t 
0 strong needs where it confronts ultraminiaturization of 
quality increase , video camera of utilization and image 
of still camera , increasing sensitivity of the photographi 
c element has become necessary requisite . 

As for line sensor and solid state camera element which 
use SIT as photoelectric conversion element , the photo 
charging amplifying because it is possible with element i 
nterior , expectation as high sensitivity image sensor lean 
s. Figure 6 paying attention to SITimage sensor being hi 
gh sensitivity , reduces the cell dimension of one , in fi 
gure which shows cross section of cell of SITimage sens 
or which configuration is done, designates n' substrate 1 a 
s the drain with microscopic cell , In order to form sour 
ce , and gate capacity which as for cell ofthe.one which 
has shown state where SlTcell I, II, III which is separa 
tedinside n- epitaxial layer 2 which grew on that in tren 
ch isolation section 3 is arranged in array gate , which i 
s formed with p'difiusion layer 4 it is shallow areand ar 
e formed with n'diffusion layer 5 thin gate oxide film 6 
and It has consisted of polysilicon 8 in order to take co 
ntact from the polysilicon 7, which was formed on said 
oxide film 6 and n'diffusion layer 5 which forms the sou 
rce . And as for silicon surface other than gate oxide fil 
m 6, source diffusion layer 5 it is covered with thick ox 
ide film 9. 
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this way as for photoelectric conversion in SITcell which 
configuration is done,in the.optical storage time which is 
done with pinphotodiode which consists of p'gate difflisi 
on layer 4, n- epitaxial layer 2, n'drain substrate l,as for 
this photodiode jeverse bias it is done, electron which 
occurs withoptical incidence escapes to n'source diffusion 
layer 5 or n*drain substrate 1^ hole the compilation is d 
one in p' floating gate diffusion layer 4, gate voltage ris 
es. And with photocharging increased fraction of gate vo 
Itage , in light signal reading time , polysilicon 7, gate 
oxide film 6p' [ge ] - through gate capacity which consi 
sts of * diffusion layer 4,because it is added to gate bia 
s voltage which is added to p^gate diffusion layer 4,corre 
sponds to stored amount of photocharging between sourc 
e diffusion layer 5 and drain substrate 1 large output cur 
rent to flow, light signal reads out. cell configuration of 
SITimage sensor , because photoelectric conversion and a 
mplifying action are doneinside SIT of one , may be tra 
nsistor of per cell 1 of the one , suitable for narrowing 



Page 3 Paterra® InstantMT® Machine Translation (US Patent 6,490,548). Translated and formatted in Tsukuba, Japan. 



